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Dear Mr. Winkler:

This interim letter and attached report are in reeards to a health hazard evaluation request from
the Administrative and Residual Emplovees Union Local 4200 representing office workers at 25
Sigoumey Street in Hantlord, Connecticut. The attached interim repori (Appendix A} contains
the resulis of data analysis of the medeal questionnaire and testing carried out Jume 3-14, 2002,
Most of the information in this interit report was presented at an update mecung for
stakchoiders held in August 2003 at the Sigoumney Streel bulding. Duning the August update
meeting, EIT&E (NIOSII contractor) presentod resalts of fungal sampling carricd out in the
sigourngy Sireet building during May 2003, as well as a brief overview of findings relating to
building ventilation, pressurization and visual inspection of the HVAC system. All stakcholders
gave brief updates ol information.

In summary, the findings from our medical survey and data analyses are as lollows:

1} The participants with symptoms in June 2002 had more abnormal lung funcilion 1esis
results as well as more medication usc for breathing problems than the asymptomatic
{comparison group) participants.

2) In participants from hoth agencies, working on a number of floors in the building, there
was evidence for new onset of symptoms or exaccerbation of precxisting asthma in the
seven-month pertod from September 2001 and June 2002.

3) The top five ranked floors for prevalence of abnormal medical results, symptoms or
medication use In symplomatic participants were floors 14, 19, 13, 6 and 17.

4}y There was no statistical difference in the prevalence of atopy or being skin prick positive
(o the mold mixes hetween the symptomatic and asymptomatic participants.

5y Orverall, the mean values for the markers of inflammation were not statistically different
between symptomatic and asymptomatic participants. [lowever, in the never smokers,
participants with current physician-diagnosed asthma had a statistically higher
prevalence of exhaled nitric oxide {cNC) values of 9 ppb or higher.

Taking into account information presented at the Aungust, 2003 stakcholder meeting, we

conclude that:

Iy ‘Lhe resvhs of the June 2002 micdical survey subsiantiated the reporting of symptoms by
the occupants of the Sigowrney Streel building.

2) The buoilding environment had posed some nsk 1o previously unaffected occupants
between Scptember 2081 and June 2002
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3) This finding, combined with the presence ol current svmptoms in June 2002, abnormal
respitatory function, and breathing medication use, validated the need for the ongoing
continued attention o building remediation and the health concerns of huilding
pccupants.

4} We have somne indications from objective iesting that the building environment is
improving in 2003 in relation to dampness and possible fungal contamination, but we do
nol kave questionnaire or medical survey data from this time frame.

5} We plan that a follow-up survey be carried out in the summer of 2004, some months aftcr
the remediation and construction has been completed to help document the effect of
building remediation on emploves health.

If you have any questions regarding the information provided in this interim letter and attached
rcport, please do not hesitate to contact us at 1-800-232-2114.

Sincerely,

Jean Cox-Cranser, Ph.l)

Fpidemmilogist

Respiralory Disease ITazard Evaluation
and Technical Assisiance Program

Field Studies Branch

Division of Respiratory Disease Studies

cee
Amn Bracker, UCHC/DOEM
Tackic Brown, DI'W

Jerry Brown, NEHCELI

Bob Cerritelli, CFEPE

Mary Lou I'leissner, DPH
Kevin Forsa, DRS

Jill Hurst, SEIU

Salvatore Luciang, AFSCME
Rudolph Jones, IS8

Rich Paloe, Conn-0O5HA
Steven Permecio, CEUL
Robert Rinker, C5EA



APPENDIX A:

INTERIM REPORT ON THE JUNE 2002 MEDICAL SURVEY
AT THE SIGOURNEY STREET BUILDING
HETA 2001-0445
NOVEMBER 26, 2003

Background

On July 17, 2001, the National Institute or (hceupational Safety and 1lealth (NTOSH} reeeived a
health hazard evaluation request from the Administrative and Residual Employees Union Tocal
4200 representing office workers at 25 Sigourney Street in Hartford, CT. Workers reported
respiratory and dermatological conditions that they perceived to be building-related. Symplom
onsct spanned several years with an increase in symptoms and frequency of complaints since the
151l af 2000. There has been documented posi-hire opset of asthina, hypersensitivity
ppeurnonitis (J1P), and sarcoidosis with these employees being refocated o another facility.

The building houses two stale agencies: the CT Department of Revenue Services (DRS) and the
Department of Social Scrvices (12S8). Approximately 1,300 people work 1n the building. The
building is owned by the State and managed by the Tunxis group for the Department of Public
Works (DPW).

The facility is a 20-floor building with parking parages on the bottom four floors and a
lohby/eafeteria/mezzanine area on the s floor. A history of water dumage exists on the upper
floors of the building., Currently, remediation of the building envelope, interior watcr-damaged
wallboard, and carpet is underway.

NIOSI conducted a site visit from September 11-14, 2001, to administer a short health
questionnaire offered to all employees. The results of s questionmaire were provided m an
interim letier on Jaruary 28, 2002 N1OSH staff returned 1o the Sigoumney Sireet facility June 3-
14, 2002, 1o conduct medical testing and to administer 2 questionnaire.

Objectives of the June 2002 medical survey

This report presents the results of the June 2002 medical survey. The report focuses on seven
topics:
1. Do the results of the medical survey substantiate the employec reports of lower
respiratory symptoms and conditions?
2 Was there cvidence of onset of respiratory conditions in the previously asymptomate
participants over the scven-month penod berween SUrveys?
On what floors of the building did onset of symptoms occur?
4. Was there any evidence that symptomaiic participants from different floors had
differences in medical test results and medication use?
5. What was the uscfulness of our medical testing for individual employees?
6. Summarize results for the skin prick allerpy tests.

HEF]
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7 Summarizc results for the newer tests for inflamumation of the lungs.
Tnvitation to participate in the June 2002 medical survey

Since we lacked the resources to offer the medical survey 1o all employces, we applied a fower
respiratory case definition and a compariser (ot asymptomatic group) definition (as shown
below) to the results of the September 2001 questionnaire. We invited the 202 employees who
met the case defipition and the 154 cmployees who met the comparison group definition to
participate in the June 2002 survey. Lmployees in both greups must have worked in the
Sigourney Street building for at least one year 10 be incloded.

Respiratory case definition:

e (hree or more of five lower respiratary symptoms (whecze/whistling in the chest,
chest tightness, shoriness of breath, coughing, awakened by attack of breathing
difficully) occurring weekly over the past month;

OR

e two or morc of three symptoms consistent with hypersensiivity preumonitis (HP)
(shortness of breath when horrving on level ground or walking up a slight hill,
fever and chills, flu-like achiness or achy joints) occurring weekly over the past
month;

O

e current asthma which had been doctor-diagnosed after occupancy of the building,
OR

s doctor-diagnosed HP or sarcoidosis.

Comparison group definition:
e  mone of the above lisied lower respiratory or 1iP-like symploms in the past year,
AND
o none of the diapnoses listed for the symptomatic group.

Participation in the June 2002 survey

Refore the medical survey, NTOSH emailed invitees an explanation ol the medical texis offered
as well as the consent form. N1OSI staff visited the Sigourney Strect building in May 2002 o
meet with invited employees, explain the medical wests, and 10 conduct the nformed consent
procedure with employees who accepled the invitation 1o participate in the medical survey.
During the two-week survey in June, invited employees, who had not been available in May,
were contacted and went through the informed consent procedure before survey participation.

A total of 248 employces partictpated m the survey, including 142 (70%) of the 202 respiratory
cases and 91 of the 154 (59%) comparison group cmphiyecs. AT additional 15 employees
requested testing during the Junc visit. Not alj participants completed each of the different
medical tests. lemographics of the participants are shown in Tuble 1.
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Table 1. Func 2002 participation in survey and demographics of participarts

Respiratory | Cuﬁiparimu
cases in grugp in Volunteers
) Seplember 2001 September 2001
N 142/202 01/154 15
Participabon 0% sgag N/A
Women 71%n 459% 60%
Agpe n years
(mean, 4 SD) 47+ 8 47+ 9 52+10
Duration of
OCCUpAnCY 1T years
(mean, + SD) 7+2 742 7+3
Current smoker 16% 11% 0%
Former smoker 28% 22% 20%
Never smoker 5% 67% 80%
Medical tesis
Intreduction

The questionnajre and lung function tests offered were pertinent to the assessment of bealth
cffects consistent with asthma, and to some extent with interstitial lung conditions such as
hypersensitivily pneamosmits {H}*) and sarcoidosis. Asthma and HP have been reporied in
relation 1o water-lamaged buildings.2? The causc of sarceidosis is not understood. We alse
offered some newcr tests for inflammation of the lungs {described below). We are cvaluating
these lests for their usefulness as early markers of inflammation in indoor environmental scttings.
Lastly, skin prick allergen testmg was carpied out to assess atopy, which is sensiization to
“common allergens”™ such as house dust mite, pet, pollen, prasses, trees, weeds, and cockroach.
Atopy has been reported in the Dteratare as a tisk factor for asthma.® 4

People with asthma rypically have symptoms of episodic wheezing, chest tightness, shoriness of
breath, and/or a chronic cough, When these symptoms become worrisome, people usually seek
medical attention. Their physicians may then make an asthma diagnosis, prescribe an inhaled
corticosteroid (an asthma controller muedication to reduce airway inflammation), and presenbe a
beta-agonist inhaler (a rescue medication to quickly open airways). When an allergy trigger
worsens or exacerbates the patient’s asthma, an oral corticosteroid {such as prednisone) is ofien
prescribed for a week or two.

When asthma is poorty controlled and the patient has duily respiratory symptoms, spiromeiry

will usually show airway obstruction. Ten minutes after the patient inhales a bronchodilator
(albutcrol}, the obstruction is at least partially relieved — this is called a bronchodilator response.
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This pattern of obstruction (or a mixed pattern) with a bronchoditator response is usually due o
asthma.

A patient with a history ol asthma-like symptoms, but who, al the tmg of testing, 1s nol m & state
of exacerbation of the condition, will ofter have normal spitometry results. A more sensitive iest
for underlying astbma can then be done — a methacholine challenge test (MCT). A MCT result
of bronchiat hyper-responsiveness (BHR) mdicates “twitchy airways,” which is consistent with
asthma.

Recent medical rescarch sugpests thal airway inflammation caused by asthma often results in
abnormally bigh concentrations ol nitric oxide (NO} and cytokines in the cxhaled breath.>#
Cyiokines are chemical messengers that the body uscs to enhance inflammation.

1P is an immune system response of the lung tissuc o repeated inhalation of a varicty of
sensitizing agents (called antipens), including orpanic dusts {including molds) and, less oflen,
simple chemicals. Many times the contaminating antigens have been found in water sourees in
the home or at work.? The clinical manifestations of HP are variable, and may be of acute,
subacuie, or chrome for 52 1y (he acute form, flu-like symptoms such as malaise (generally
{eeling sick with a lack of energy). fever, and chills are typical, with cough, chesi-ughtness and
shortness of breath being common., Pulmonary function changes are typically restrictive (a low
vital capacity). Between the flu-like episodes, all medical tests may be normal. In the subacute
and chronic forms of HP, the classic symptoms are shortaess of breath on exertion, chest
tightness, couph (oficn with sputum production), fatigu, and weight loss.

Sarcoidosis 15 a discase of unknown cause which can affect many different organs. When it
alfzets the lungs, it may be difficult 1o differentiate from hypersensitivity ppeumomilis. Loth
discases result in the same type of granulomatous inflammation und scarring.

Tests Offgred

Ouestionnaire

Contracted, trained interviewers administered a computer-based comprehensive questionnaire to
participants, The questionnaire included sections on demographics, work history, heaith and

symplom history, physician diapnoses, breathing medication use, smoking, home caviropment,
and quality of life.

Spiremelry
Qualified technicians followed standard guidelines for spirometry."* The test results werc
compared 10 expected valves for a healthy, nonsmoking person of the same age, belghl, sex, and

race using spirometry reference valucs and 55% normal confidence intervals penerated from the
third Natiwnal Health and Nutrition Examination Survey {(NHANLS TIT).H

We measured forced vital capacity (EVC), the volume of air forcefully exhaled from a maximal
inspiration to a complete cxhalation; and forced expiratory volume in one second (FEV)), the
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volume of air exhaled in the first sccond of the forced expiration. The matio between the two
(FEV,/TTVC) was compuied. The spirometry breathing test is used to detect NATFWIng
(obstruction) of the airways in the lungs, which occurs with asthma and chromic ohsiructive
pulmonary disease; or the inability to takc a deep breath {restriction), which oecurs n
hypersensitivity pneumaonia (HP) and other disorders. Abnormal test resnlts were cawcporized as
having a pattern suggesting obstruction, Testriction, or a “‘mixed” palicm of both airway
obstruction and a low FVCAY We defined airways obstruction as a low forced expiratory volume
i1 one second to forced vital capacity atio (FEV, [FVC%) with low FEV,. We defincd
restriction as a low FVC and normal FEV, FV(Co.

Methacholine Challenge Test (MCT)

The MCT measures the prescnce and degree of non-specific BHR. To detect BHR, MCT was
performed using standardized techniques'2 with five different doses (0.125, 0.5, 2.0, 8.0, and
32.0 milligrams per milliliter {mg/mL}) of methacholine. Five breaths of nebulized
methacholing were administerced for each dose, starting with 0.123 mp/mL, and spiramelry was
measured afier the fifth breath, Jf the highest FIEV, after any dose was greater (han 80% of the
highest baseline FEV |, the next higher duse of methacholine was administered, 1f FEV | dropped
more than 20% of the baseline value no further metbacholine was given, We reported
methacholine dose as PCag, which was defined as the provocative concenlration of methacholine
that caused a 20% or greater decline in TV, [rom (he baseline. Categories of BHE werc
defined as follows:

PCyy Tess than or equal to 4.0 mg/mL - BHR
PCyp between 4.1 and 16.0 mp/ml. — borderline BHR
PCyp greaier than 10 mp/ml. - normal

Bronchodilator Administration

Tn subjects with bascline FEV) less than 70% of the predicted value, a bronchodilator was
affered to delect any reversible bronchoconstriction instead of undergoing a methacholime
challenge test. Two pufls ofa beta-agonist were administered via metered dose inhaler and were
followed by spirometry. We defined reversihility as a 12% and 200 mithliter FEV) improvement
after bropchodilator admini stration.*?

FExhaled Nitric Oxide (eN()}

Nitric oxide (NO) gas, produced by vanous cells within the tespiralory tract, is detectable in the
exhaled air. NO was measured offline using standardized technigques. 4 Exhaled air collected in
balloons {Sicvers model 01410, Boulder, CO) was analyzed with a rapid-responsc
chemiluminescence analyzer (Sievers modet 280 RBoulder, CO) for NO level. The upper limit of
normal exhaled NO {cNQ) has not yet been cstablished. For this report we compare mean levels
between participants based on symplomatic status, We also used a cut-off point of 9 parts por
billion {ppb) or preater as higher than normal.
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Exhated Rreath Condensate (EBC)

LBC testing was being evaluated as & noninvasive way of measuring inflammation in the
airways. EBC was collected over a 15-minute period from subjects using previously published
‘:::|::’h1'1ircgm—::ti.E Subjects were asked 1o performn pormal tidal breathing into a disposable cold trap-
collection device consisting of a coil of corrugated respiratory tubing (Com-A-Flex Ti, Hudson
Respiratory Care, Inc., Temccula, CA) submetzed into a -15 degree C bath of 50% ethylene
glvcol. Vapor in the exhaled hreath condenses on the cold whing. The 1-3 millilisers of
condensate were colleeted in vials and stored on dry ice until transfer to the laboratory.
Materials carried out of the airways in the cxhaled water can then be measared. We measurcd
interleukin-$ (T1.-8) and nitrite in the exhaled breath, which may represent biomarkers of
pathological processes in the lungs.t® Nitrite was measared per manuf: acturer’s
recommendations using an ozone chemiluminescence NO analvzer {Model 280, Sievers,
Boulder, CO). Efforts were initially made to measure 1L.-§ using a multiplex bead array assay
(Upstate, Waltham, MA) with assay results determined using a Tuminex-100 reader (Luminex,
Austin, TX}. Unfortupately, this method had insulficient scnsitivity to measure the low levels of
1L-R present in most samples. Thus, samples were re-assessed for IL-8 content usIng a
chemiluminescent immuncassay (QuantiGlo, R & 1) Systems, Minneapolis, MN} that proved 1o
have adequate sensitivity for the measurcments.

The analysis of EBC for airway inllammation markers is still under devclopment and beng
actively rescarched in the scientific community. No standardized methods Jor analysis or seting
of cut-ofi points between normal versus abnormal levels currently exist. In ths report we
compare mean values between proups of participants based on symptomatic status.

Skin Prick Testing

Skin prick allergy lesting was done with commercially available extracts of seven common
indoor and cutdoor allergens: dust mite mix, CGerman cockroach, cat hair, grass mix. ragweed
mix, common weed mix, .md Liastern tree mix. In addition, we tested for sensilivity to three
commercially available mold mixcs: 4lternaria and Cladosparium; Aspergilluy; and Penicillium.
The concentration of each antigen was standardized and seiecied 1o produce a rather small skin
reaction, or wheal, (about V% inch in diameter} if a patient was allergic to that antigen. ‘The Greer
Derma¥PTK method was used for the skin allergy testing. The Greer DermaPIK is a plastic, single
use device with six tiny tines arranged at the tip in 2 2mm eitele for epicutancous allergy skin
testing. The allerpens were placed on the forearm of the subject, along with a positive
(histamine) and negative control (lycerin in water). After 15 minutcs, each response wheal
lengih and width was measured 1o the ncarest millimeter and recorded. For cach wheal, the
mesmn diameter {average of the Iength and width} was calculated. A positive reaclion to an
allerpen was defined as an average dinmeter ai jeast 3mm larger than the negative control and
greater than 25% of the average diameter of the positive control.  For the purposes of this study,
atopy was defined us at least one positive skin test on allergy testing, using a total of scven
common antipen extracts (cxcluding the mold mixes).
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Resulis

Participant reported respiratory status i June 2002

Decause changes im invited employees’ condibons may have ocewrred in the time between the
September 2001 survey and the medical survey in June 2002, we uscd the results of the June
2002 guestionnaire 1o reclassify the partictpants based on the respiratory case and comparison
group (i.e. asymptomatic} defininons.

Of the 142 participants originally mecting (he respiralory case definition, there were 115 (81%)
who continued to mect this classification in June 2002 three (2%) who had become
asymptomatic in Junc 2002; and 24 {17%) who sliill reported some symploms but not at the level
to meet (he respiralory casc definition.

Of the 91 participants meeting the commparison group definition in September 2001, 40 (45%)
were still asymplomatic in Junc 2002; 15 (17%) now met the respiratory case definition; and 35
(38%) reported some symptoms, hut not at the level to meet the respiratory case defimtion. One
participant had missing infi urmation and could not be classificd.

Of the 15 participants who asked to take parl without a prior NIOSH invitaton, ten had aken
part in the September 2001 survey hut not met either the respiratory case definition or the
asymptomatic definition, which meant that they had reported some symptoms. Of these en
participants in both surveys, six now met the respiratory case definition in June 2002,

Considering all 15 volunteers m June 2002, ten met the respiratory case defipition, one was
asymplomatic, and four reported some lowcer Tespiratory or SYSIEINIC SYIMPIOmS.

Do the results of the medical survey suhslantiate the cmplovees reports of lower respiratory
symptoms and copditions?

We found that the participants with symptoms in June 2002 bad more abnormal lung function
(osts results as well as more medication ase for breathing problems than the asymptomatic
(comparison group) participants. We also found that the participants who met the respiralory
case definition had a higher proportion of abnormal medical (ests and more breathing medication
use than the group of participants reporting fewer symptoms in June.

Tn the first analysis shown {Tables 2 and 3), we combine participants who met the respiratory
case definition with those reporting any symptoms into one group totaling 203 and conirast them
with the 44 asymptomatic participants. For these analyses, the 15 self-selected participants will
bhe included. Since not all participants aid all the medical lests, the totals in the tables are less
than 203 and 44.
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Table 2. Breathing test results {or all participants reporting symptoms compared to those not
reporting symptoms in the June 2002 survey

Group with Co mpa“rlmn
Variable SYymptoms group p-value
inJune 2002 (A9 mptomafic
in June 2002)
Spirometry testing
Normal o . o {+.045 (Pearson
Aol 80% (1547193)%  93% (39142) oo resty
gj;iifﬁ‘;d 9% (18/193) 7% (3/42)
L¥] [} 3
Mixed fobstructed und restricted) 21;2 E;f;;;;} g:;n Egﬁ%;
. - n la
Invalid 1% (2/195) Nome
% Predicted FEV) (Mean + 8D ° - {.0002 ( t-test)
% Predicted FYC (Moan + SD) 3;2 g o i 0.0012 { t-test)
Methacholine challenge testing
< 4 my/ml (BHR) . 79% (10/150) 0% (0/36)
= 4 and < 16 mg/ml (barderline BHR) 3% ¢19/150) 6% (2/36)
> 16 mg/ml (normal) R1% (121/150)  94% (34/36)
Bronchadilator testing positive 18% (2/11) None done
Abnormal methacholine challenge or o o {1.047 (Pearson
bronchodilator tests 19% (317161} 6% (236} chi-sqoare test)
Any abnormal Jung function test* 6% (60/169) 1% (4/37) 0,003 (Pearson

chi-squarc test)

* Participants wheo had either a negative spirometry. & neganve methacholine/bronchodilator test, and
who had not done the olhet tests were exchoded.
** The two invalid Lests were nol included in the denurminator.
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Table 3. Medication usage and combined medication usc and lung function tests for all
participants reporung S¥Mploms compared 1o those not reporting symptoms in the June 2002
SUTVEY

. Comparison
¥ariable :;:;;:ltz:l:?n Eroup cilzif:;f::::'e
June 2002 (asymptomatic test p-value

in June 202}

Any medication lor breathing problems 36% (73/203) 2% (1/44) <0001
Oraf steroids use 17% (34/203) 2% {1/44) 0.013
trhaled steroid use 14% (28/203} 0% (0/44)} 0.009
Beta-agonist vse (in the past four weeks) | 20% (40/236) 0% (0/42) {(+.001

Positive for any medication for breathing 8% (1044179 1% (4/37) =(.0001

problems or abpormal lung function tests

Stratification of resulfts by smoking category

There were 10% more current or former smokers in the participants reporling symploms in June
2002 than in the asymplomatic group. The smoking prevalence lor participants with and without
symptoms was respectively, 14% versus 9% current smokers und 26% versus 21% former
SMOKCTS.

We see (hat the reporting of symploms is supported by the lung function 1est results and
medication usc within all smoking categorics (Fables 4 and 5). Furthermore it is evident that the
reporting of symptoms, breathng medication use and lung Tunction abnormalitics occur in the
participants who reported never having smoked, showing that smoking does not account for all
the respiratory health issues of the participants.

Overall, current and former smokers had a trend for more obstruction (a mixed pattern included
as obstruction) than never smokers (18%, 15%, and 5% respectively). Although they are not
statistically sigmificant at o = 0.05_ former smokers had more restriction {p - 0.05 Pearson chi-
square) than never or carrent smokers {14%. 4%, and 4%).
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There was evidenee for a gradient
in relation 1o level of symptom reporting in June 2002 We
respiratory case definiti

on in June had the highest proportion of abnormal medical test

in the medicul test results and the use of breathing medication
found that participants meeting the

5 and

higher medication use. This trend was clear in the never smoker participants, where the

prevalence of abnormal lung function tests and medi
respiratory cases, participants with fewer symptoms and
(Tables 6 and 7}

‘Table 6. Never smokers lung function results straufied by level of symptoms

cation use was 71%, 30% and 12% for
the asymptamatic group respectively

. Group with  Asymptomatic
Variable Respiratory fower comparison
cases
sympoms group
Pulmonary functivn testing
Normat 80% (60/75)  93% (41/43)  93% {(28/30}
Abnormal
Obsiructed O% (7/73) 5% (2/43) 7% (2/30)
Restricted 8% (6/75) 0% (0/43) 094 (0/30)
Mired 3% (2775) 0% {(0/43) 0% (030}
97, Predicied FEV) {Mean + 81D} 0424 £ 16 J01% + 12 103% + 11
vy, Predicted FVC (Mean + 510} 95% + 15 101%:t 11 102% + 10
Mcthacholine challenge testing
< 4 mgfml {BHE) &% (3/52) 6% (2/36) (% (0/26)
> 4 and < 16 mg/ml (horderline BHR) 17% (9/52)  11% (4/36) 8% (2/26)
> 16 mg/m! (normal) T7% (40/52)  83% (30/36)  92% (24/26)
Bronchodilator testing positive 29% (2/7)  Nome done None done
Abnormal Methacholine chalicnge or 24% (14/59)  17% (6/36) 8% (2/26)
bronchedilator tests
Any abnormal lung lanction est* 38% (24/63)  19% (737)  12% (3/26)

* Participants who had cither a negative gpirometry, a negative methacholinebronchod
had not done the ather tests were excluded.
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‘Tahle 7. Medication usage and combined medication us¢ and lung function tests for never
smokers stratified by symptom level.

Group with  Asymptomatic

Variable Respiratory fewer comparison
cuses
symoms group
Any medication for breathung problems | 50% (39/78) 16% (7/44) 0%a (0/31)
Oral sterotds wuve 18% (14/78y 9% (#/44) 0% (0/31)
Inhaled steraid use 18% (14/78) 2% (1/44) 0% (031}
Beta-agonist use 31% (24/78) 2% (1/44) 0% (0/31)
(in the past four weeks)

Pasitive for apy medicaton for breathing 71% (49/69)  30% (11/37} 12% (3/26)

problems or abnermatl lung function tests

Was there evidence of onset of respiratory conditions in the previously asymptomatic
parlicipants between surveys?

There was evidence for new onset of symptoms or exacerbation of preexisting asthma ia the
seven-month period from September 2001 1o June 2002. Cough and flu-like achiness or joint
pains were predominapt {Table 8}

Table 8. Symptom prevalence for 50 of 91 participants who changed {rom asymplomatic m
September 2001 to meeting the respiratory case defimuon or TCpOTling some Symploms in June
2002

From From
Variable asymptomatic to  asymptomatic to
respiratory case  some sympioms
Asthma-like symploms during tast four weeks:
Sleep broken by difficulty with breathing 40% (6/15) 3% (1/35)
Cough 73% (11/15) 63% (22/35)
Wheezing 33% (5/15) 3% (1/33)
Shortness of breath 47% (F13) Q4 (3/35)
Chest tightness 20% (3/15) 924 (3/35)
AP-like symptoms during Jast four weeks:
Fever or chills 27% (4/15) 3% (1/35})
Flu-like achincss or joint pain B7% (13/15) 29% (10/35)
Shortmess of breath while walking on level ground | 60% (9/15) 17% (6/35)

Fifteen of the 91 pariicipants who had hecn asyTnptomatic in September 2001 met the respiratory
case definition in Func 2002, All 15 met this definition by svmptom criteria and not by reporting
physician diagnosis of asthma, HP, or sarcoidosis during the seven months. Nine of the 15 met
the definition by reporting HP-like symptoms, four by lower respiratory sympLOms, and two by

hoth HI-like and lower respiratory symptoms. Two participants had reported physician-
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diagnosed asthma that was not current in September 2001 however, m the June 2002
questionnaire, they indicated their asthma was current. T'wenty percent of this group had an
ahnormal pulmonary function test, and one individoal had borderline BHR (Table 9). I'wenty
percent of the 13 reported the use of breathing medication (Table 10). There were 20% current
smokers and 20% former smokers in this group of 15

The remaining 35 participants who were asympuomatic in September 2001, reported lower
respiratory and/or HP-like symptoms in June 2002, however not at a level 10 meet the respiratory
case definition. Eight percent of their pulmonary function tests showed an abnormal pattern
(Table 9). Scven percent of these individuals had borderline bronchial hyperresponsiveness, and
six percent of this group reported using medication for their breathing (Table 10). There were
11%4 current smokers and 23% former smokers in this group of 35.

Tahle 9. Breathing test results for 50 of 91 participants who changed from asymptematic in
September 200 10 reporiing symptoms in June 2002

From From
Vuriable asymptomatic to  ssymplomatic to
respiratory case  somyc symptoms

Pulmonary function testing

Normal 73% (11/15) 92% (32/35)
Abnormmal
Obstructed 7% (1/15) 6% (2/35)
Restriced 13% (2/15) 39 (1/35)
Mixed 0% (0/15) 0% (0/35)
Tnvalid** % (1/15) 0% (0/35)
%, Predicted FEV, (Mcan + 517} O4% £ 15 oev =17
% Predicted FVC (Mean £ 510 05% + 15 Q5% + 16
Mcthacholine challenge testing
< 4 mg/ml (BHR) 0% (0/11) 0% (0127
> 4 my/ml and < 16 mg/ml (borderline BIIR} 9% (1711} T (2/27)
=16 mg/ml (normal) 91% (10/11) 93% (25/27)
Bronchodilutor testing positive Nome done Nonc done
Apy abnormal hung function test* 25% (3/12) 17% (6/29)

* Tarticipants with either negative spirometry or melhacholinebronchodilator test, but the other 1est not

donc were excluded.
** |pyalid tests were not icinded in the denominator.
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Table 10. Medication usage and combined medication use and lung function tests for 50 of 91
participants who changed from acymptomatic in Septeniber 2001 to reporting symptoms in Junc
2002

From From

Variahle asymptomatic to  asymptomatic to

respiralory case  spme symptoms
Any medication for breathing problems 20% (3/15) 6% (2/35)
Orai sierolds use 7% (1/15) 6% (2/35)
Inhaled steroid use 7% {1/15) 0% (0/35)
Beta-agonist use (in the pust four weeks) 20%, (3/15) (14 {0/35)
Positive Tor any medication for breathing 42%, (5/12) 24% (7/29)

problems or abnormal lung function tests

Op what floors of the building did onsel of symploms oceur?

The 15 formerly asymptomatic participants who met the rospiratory case definition in June 2002
worked for both apencies, with 5/15 (60%) employed by DRS and 615 (40%s) employed by
DSS. These emplovees worked on many different floors of the Sigourney Sireet building from
the 5™ floor to the 19 {loor. The 33 participants reporting new onsel of some symptoms also
worked for both agencics: 17/35 (49%) for DRS and 18/35 (51%) for DSS. All floors {rom the
5t 15 the 19 were represented.

Was there any evidence that symplomatic participants [romm diflerent floors had differences in
medical 1est resutts and medication use?

There was some indication of differences across the floors in medical test results for the
symptomatic participants. The asymplomatic participants, and the symplomatic participants pot
working in the Sigoumey Street building at the time of the survey or for whom we hud missing
work floor information in June 2002 were cxcluded from this analysis. For the symptematic
participants, we comparcd the prevalence of work-related symptoms, ahnormal spirometry
results, and BHR across the Moors. We created a severity scale fur symptoms and medication
use hased on the June 2002 questionnaire, and for each participant applied these scverity scales
{o the questionnaire responses. We compared the mean values for these symptoms and breathing

modication use ScoTes.

The top five ranked {loors for the abnommal medical results, symptoms or medication use are
presented (Table 11). We see that floors 14 and 19 are ranked In the top five for all or most ol
the vutcomes, while floors 10, 6 and 17 are ranked in the top [ive for at least three oi the
outcomes. This information may help in focusing a check of passible exposure sources on these
fioors, although all floors should be considercd.
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Table 11. Ranking of floors in regards to distribution of medical survey results in the
sVIpPLOmMElic participants in June 2002

Result category Rank*
! 2 3 4 5

Work-related réspimtur}f symptoms g% 18" EEEVEEERT S
Sympiom Score 19t 14 as® e 10"
Medication Score gk 4t g™ 6™ 7"
Obstruction/Mixed DT L L L [
Restriction T VLS T L Vi
Mcthacholine/Bronchodilator g Mmoo 14 6™

* Fployecs relocated out of the Sigoumey Strect building at the time of the medical
survey were excluded from this analysis.

What was the uscfulness of our medical 1esting {or individual emplovees?

In Aupust 2002, cach participant in the medical testing reccived written notification of ms/her
own results. When participants had abnormal test results they were advised to consult their own
doctors lor further follow-up.

Amongst those advised 1o consult ‘heir doctors were 34 participants who reported that they were
taking po medication for breathing problems yet had some lung [unction abnormality ou the
survey tests, Three ol these cmplovees also did not report SYMpLoms. These participants may
have been unaware of any respiratory health conditions. The spiromelry results indicated both
ohstructive and resirictive abpormalities. A number of these participants had evidence of twitchy
airways, with four showing BHR and another 12 with borderline BHR.

Summary results for the skin pnck alleryey tests.

Orver half of (he participants mel the definition for being atoplc, in that they had at least one ol
of scven posilive TESPOMSES 10 Commoi indcor and outdoor allergens. There were fewer
participants positive to the three maold mixes (Table 12). There was no statistical difference n
the prevalence of atopy or being positive to the mold mixes between the symplomatic and
asymptomatic partictpants or between participants with and without physician-diagnosed asthma

Physician-diagnosed asthma was associated with a positive skin prick test for cat allerpen (p <
0.01}.
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Table 12. Skin prick allergy test results by sympiomatic status and physician diagnoscd asthma
it the June 2002 survey

. . Physician- No
Variable S}’mp_t;:n ::I:mc Asymp_t;:-;n atic diagnosed asthma  asthma
" " n=63 n=157
Dust mite mix 20% 26% 25% 29%
Cat 274 15% 8% 19%
Cockroach 12% 13% 11% 13%
Tree mix 24% 26% 25%4 24%
Grass mix 23% 26% 22% 24%
Weed mix 16% 18% 21% 14%
Rapweed 22% 21% 24% 21%
Atopic* 87% 54% 60% 55%
Mold mixes
Penicillinm 7% 8% 3% 2%
Alterparia/Cladospotinm | 11% 8% 5% 13%
Asperllus 10% 8% 8% 10%
M}F OTIC DT More mold 18% 13% 11%4 20%
mix positive

* Positve response 10 one of more of seven common allergens.
** Comparison between physician-diagnosed asthma and no asthma groups, statistically significant atp =
.01 (Pearson chi-syuare}.

Newer tests for inflammation ol the lungs.

The mean values for the eNO, IL-8 and nitrites in the exhaled breath condensate did not indicate
any differences in the mean valyes between symptomatic and asymptomatic participants (T able
13). When the results were stratified by smoking category, the eN(} Jevels were higher in nen-
smoking symplomalic participants, but not statistically significant. The eNO resulls did not
corrclate well with the methacholine challenge/bronchodilator tests in the non-smokers, with
19%% of the normal lung function tests and 24% of the abnormal tests having eNO values of 9 ppb
or more. In the never smokers, we found that reporting current physician diagnoscd asthma was
positively and significantly (Pearson chi-square p < 0.02) associated with eNO values of ¢ ppb or
higher. The prevalence of high aitric oxide was 33% in the asthmatics and 15% in the rest of the
never smokers.
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Table 13. Biomarkers of inflarmmation resulis [or all parucipants reporting symptoms compared
1o those not reporting symptoms in the June 2002 sarvey

Symptomatic Asymptomatic  Symplomatic  Asymptomatic

Yariable carrent currcnt former/never Tormermever
. __ smukers _smokers smokers smokers
eNO (ppb. Mcan 4 5T3) 312 5+13 7+4 62
eN{ { =9 pph) 485 (1727} 25%(1/4) 2% (36166)  11% (4/38)
TL-8 (pp/ml, Mean + S0} 28+00 2807 3745 28+09
Nitrite (pmol, Mcan £ 8Dy 1L.O£1.2 0RL02 09+1.2 0.7+ 0.5
Discussion

Most of the information in this interim report was presented at an updalc mecting for
stakeholders held in August 2003 at the Sigourney Street bullding. As was shown during the
presentation, the results of the June 2002 medical survey substantiated the reporting of symptoms
hy the nccupants of the Sigourney Street building. The sympromatic participants showed more
lung function abnormalities and breathing medication use and this held truc when smoking was
taken inte aceount. Further validation of symptom reporting was the presence of a gradient of
abnormal lung functien and medication use. The most symptomatic participants had the highest
levels of objective indications of respiratory problems; the participants reporting fewer
symploms were intermediate; and the asymptomatic participants had the least abnormal lung
function tests and medication use. These medical data validate the utility of symptom-based

questionnaires in assessing building-related respiratory illness.

Proportionately more participants changed {rom asymptomatic to symplomatic than vice versa in
the nine-month period between surveys. This indicates the building environment had posed
continuing risk to previously unaffected occupants during this time. This finding, combined with
the presence of current symptoms in Junc 2002, abnormal respiratory function, and breathing
medication use, points to the necessity of the continued attention to butiding remediation and the
heatth concerns of building occupants. Prior to Junc 2002, some remediation of watcr-damaged
areas had occurred and a number of employees had been relocated out of the building due to
fhealth coneerns. The building renovation and construction activities to stop water incursions

continued in 2002 and 2003,

Historically, the upper floors of the building had been implicated in having water incursions and
employees with building-related health cffects. The results of the September 2001 survey had
shown that emplovees from both lower and upper floors were cxperiencing symploms. We used
the Tune 2002 survey results to look for indications of possible differences in nsk within the
building. The respiratory problems with new onset between September 2001 and June 2002
accurred on all floors. This suggests that attention needs to be paid 1o all floors during the
remediation process. Nonetheless, the evidence that in June 2002 symplomatic participants rom
the 6%, 10% 14" 17", and 19" floors had higher levels of positive lung function tests, work-
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related symptoms and breathing medication use indicates that these floors should have some
added attention.

During the August update meeting, EH&E (NIOSH contractor) presented results of fangal
sampling carried out in the Sigourncy Strect building during May 2003, as well as a brief
averview of findings relating to building ventilation, pressurization and visual inspection of the
HVAC systen. All stakeholders pave brief updatcs of information.

The 2003 sampling by LH&E indicated low levels of mold in the air and in wall cavitics in
comparison to in-wall fungal spore copcentrations lrom sampling carried out by consultants
hired by DPW in 1991. In general, the air fungal levels measured by FH&L were not different
from those found in the LPA BASLE study of non-problem buildings in the 1.8 {pcrsonal
communication from EH&E). This was interpreted to indicate that the remediation activities to
stop watef ipcursions and remove wetled materials are effective. During the August 2003 updale
mecting we learned from the agencies (hat the number of employees reporting building-related
health copcems had been low recently. It was reported that 1n peneral, employees are more
«atisficd because remediation and construction activities are now heing communicated and
containment procedures are improved. Thus there seems to be consistency between the
cnvironmental findings and anecdotal employee health concerns, both ol which scem 1o have
improved.

The preliminary analysis of the skin prick allergy testing did not mdicate that the symptomatc
participants had more allergic responsc to the common allergens used. Thus, allergie disposition
appears 1o have nothing to do with the presence of symptoms in the bujlding occupants. The
mold alicrgens included in the testing were not meant to represent fungal cxposurcs that may
have beep present in the Sigoumey Sireel building, but rather were used to gather information of
the presence of allergies to common outdoor and indoor mold species. The information on alopy
and responses Lo the common molds will be included in furfher statistical modeling of health
oulcomes and our environmental measures of fupgal contamination.

During the June 2002 medical survey we had included some newer lests for inflammation of the
airways in the hopes that they could be nsed as an early indication of indoor eovironmental
exposure cffects on the respiratory system. The preliminary analyscs indicate (hat these ncwer
{ests for lung inflammation were not sensitive in distinguishing berween symptomatic and
asympiomatic participants n June 2002. As previously reporied in the literature, we found that
smoking lowers exhaled NO values and 15 of limited use for detecting inflammation of the
airways in current smokers 22 We are inicrested in offering these tests in a follow-up survey to
investigate their uscfulness in indicating changes in employees aver time belween pre- and post-
huilding remediation.

Although we have some indications from objective testing that the building cnvironment is
jmproving in 2003 in relation vo dampness and possible fungal contamination, we do not have
questjonnaire or medical survey data from this time frame.  As was discussed in the update
meeting of stakeholders mm August 2003, we plan a follow-up survey (or the summer of 2004,
<ome months after the remediation and construction has been completed to help document the
elfect of building remediation on cmployec health.
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